Introduction
Due to the globalization of the economy, service laboratories are confronted with increasing competition (Fig. 1) . In order to succeed on the market, service laboratories have to produce more results in a shorter time at lower cost. At the same time they must provide results of an adequate quality as required by accreditation, which involves additional effort. Although accreditation provides a formal guarantee that a laboratory is able to produce reliable results it does not provide a real competitive advantage.Therefore, service laboratories are very much dependant on well-educated
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Abstract In order to meet the requirements of ISO/IEC 17025 and other regulations, accredited laboratories are forced to put more and more effort into quality assurance activities, which result in an increase in their costs. On the other hand, laboratories face increasing pressure due to international competition and, in order to succeed on the market, they must produce results in a short This price deterioration is partly due to developments in instrumentation and automatization, but the major driving force is the increasing competition between services laboratories. At the same time laboratories are facing increasing costs, making the situation even more drastic. Although the official Swiss salary index [3] increased by only about 3% at the beginning of the 1990s, and has remained more or less constant for the last 5 years, salary increases of 1 to 2% and of even up to 4% have occurred in the field of analytical chemistry. The costs for infrastructure have increased by about 1-2% per year. Although the price of analytical instruments has decreased over the last decade, the cost of state-ofthe-art techniques is still high, driving the overall costs of a laboratory up. This is due to the fact that the actual lifetime of instruments has became shorter and that more instruments and automatization techniques are necessary to produce more data.
However, the major cause of increasing expenses over the last decade has been the implementation of quality assurance. It was about 10 years ago when the first laboratories were accredited in Switzerland. Since then they have spent more and more time and effort in improving their quality. Interviews at several well-established laboratories have revealed that laboratories have very different ways of quantifying these efforts, ranging from 50-500,000 Euro per year. While some laboratories calculate only the additional costs caused by the accreditation itself, others take into account all technical efforts which are necessary to obtain a reliable result. For example, a laboratory for environmental analysis declared that two-thirds of its measurements of metals were used for quality purposes. This included measurements for validation, regular intercomparisons or simply repetitions.
Although accreditation provides a formal guarantee of the quality of a laboratory, it does not provide a real advantage in the global competitive market. On the one hand, the number of accredited laboratories has increased very fast and on the other hand, the market is mainly driven by money and, unfortunately, not by quality. Very often quality becomes a relevant factor only after economic damage has been caused by wrong results. Also, data evaluations of the International Measurement Evaluation Programme (IMEP) have shown that there is no significant difference between the results of accredited and non-accredited laboratories. An example for inorganic components in human serum is given in [4] .
Another major factor of rising expenses is the continuing education of laboratory staff. Several laboratories complained that young people who apply for jobs are not well prepared to solve the actual problems. They certainly know how to produce numbers well enough, but most of them have never learned how to produce a correct result including all the necessary considerations of validation and quality control. Moreover, they are not at all prepared to do so in an economically compatible way.
In the light of all these developments, it is not surprising that several laboratories have given up their services over the last decade. Many of the remaining laboratories have had to change their services and focus on core activities in order to survive on the market.
Accreditation requirements versus the actual situation of quality management
Although the benefit of accreditation is incontestable, an additional pressure arises for a laboratory. Every accredited laboratory has to prove that its measurement procedures are valid, fit for purpose, and lead to comparable results. Moreover, it must also do its best to obtain results which are traceable to the SI. This requires not only a detailed knowledge of the individual analytical procedures from the chemical point of view, but also the availability of good reference materials and the knowledge of procedures for a correct data treatment. Contrary to former conceptions, new paradigms about the nature of a measurement result have been worked out. Today, there is worldwide agreement among metrologists that uncertainty is an inherent feature of a 440 measurement and that the result of a measurement is not a single number but a range. In other words, the result of a chemical analysis may be expressed as a number which is stringently accompanied by an uncertainty statement indicating a range. This measurement uncertainty shall be evaluated according to the rules expressed in the Guide to the Expression of Uncertainty in Measurement (GUM) [5] and "translated" for chemists by EURACHEM [6] .
Although many laboratories put an increasing effort in their quality assurance, there is still a lack of awareness of what a result should look like. Still, a simple repeatability is often falsely quoted as the uncertainty of the number, which is then declared as the result. In addition there is a strong belief in the quality of reference materials. A result often refers to a reference material which does not deserve its name. Unfortunately, the term "reference" or "certified" is by no means a guarantee for the values which are declared on the labels of these materials. In addition, many analysts are not aware that the stated values of many reference materials change with time. This is a serious factor for uncertainty at least for solutions even when handled carefully.
Requirements of the customers
Most results from chemical analyses serve as a basis for decisions. A correct decision however can only be drawn from a correct result. Therefore, from the point of view of the customer, the result must be correct and as inexpensive as possible. As a matter of nature, a correct result comes as a range which may be expressed by a value and an uncertainty. However, the customer is usually not an expert of chemistry who is able to interpret a range, especially when it has to be compared with a specification or a legal limit which normally is expressed as a number without an uncertainty. In other words, many customers expect a single number and do not want to accept an "uncertain result". It happens time and again that a correct result is regarded as a bad result because of its uncertainty. There is still a lack of understanding of what the product of a measurement is. In the "Guidelines on Assessment and Reporting of Compliance with Specification" [7] the International Laboratory Accreditation Co-operation (ILAC) has clearly shown how compliance or non-compliance with specified limits can be stated, based on "uncertain measurement results". These guidelines, however, are fairly unknown to customers. As long as there is a misunderstanding of the nature of measurements among the customers and their is pressure on laboratories to report correct results, there is the risk of a fatal new kind of competition: the competition of "low uncertainties".
